Activation and inactivation of an enzyme catalyzed by a single, bifunctional protein: a new example and why.
Recent studies have shown that the light-dark mediated regulation of the leaf photosynthetic enzyme pyruvate, Pi dikinase results from interconversion between an active nonphosphorylated form of the enzyme and an inactive form phosphorylated on a threonine residue. These phosphorylation and dephosphorylation reactions are apparently catalyzed by a single protein termed the pyruvate, Pi dikinase regulatory protein and, notably, both reactions are mechanistically unique. We consider the evidence that this regulatory protein belongs to a group of unusual bifunctional enzymes that catalyze opposing reactions, apparently at separate catalytic sites on the same polypeptide. In three of the four known cases these bifunctional enzymes interconvert the active and inactive forms of another enzyme. The possible advantages of such opposing reactions being catalyzed by the same protein are considered.